Beta-alanine acts on glycine receptors in the rat sacral dorsal commissural neurons.
Whole-cell current responses to bath application of beta-alanine (beta-ALA) were investigated in neurons acutely dissociated from the rat sacra! dorsal commissural nucleus (SDCN) using the nystatin perforated patch recording configuration under voltage-clamp conditions. beta-ALA activated inward currents in a concentration-dependent manner over the range of 10-3000 microM with an EC50 of 80.8 microM. The reversal potential of beta-ALA-activated currents (I beta-ALA) was close to the Cl- equilibrium potential. Strychnine and the chloride channel blocker picrotoxin suppressed the I beta-ALA in a concentration-dependent manner with the IC50 values of 0.19 microM and 343.6 microM, respectively. At the concentration of 3 microM, strychnine was sufficient to completely block 100 microM beta-ALA response, whereas it did not show a suppression of GABA response. In contrast, bicuculline, a potent GABAA receptor antagonist, at concentrations up to 10 microM, a dose that could block the GABA response completely, had little or no effect on I beta-ALA. Furthermore, the I beta-ALA was not affected by a preceding GABA response, but rather cross-desensitized with that evoked by glycine. The results indicate that beta-ALA activates the strychnine-sensitive glycine receptors in the SDCN neurons, and suggest that beta-ALA may act as a functional neurotransmitter in the mammalian SDCN.